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Abstract 

We study lepton polarization asymmetries in the A;, Ai~^i~ decay using the 
most general model independent effective Hamiltonian. The dependence of the lep- 
ton polarizations and their combinations on the new Wilson coefficients are studied 
in detail. It is observed that there is a region for the new Wilson coefficients for 
which the branching ratio coincides with the standard model prediction, while lepton 
polarizations show considerable departure from standard model. 
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1 Introduction 



Flavor-changing neutral current (FCNC) b s{d)i~^i~ decays provide important tests for 
the gauge structure of the standard model (SM) at one-loop level. Moreover, b — > s{d)l^i~ 
decay is also very sensitive to the new physics beyond SM. New physics effects manifest 
themselves in rare decays in two different ways, either through new combinations to the 
new Wilson coefficients or through the new operator structure in the effective Hamiltonian 
which is absent in the SM. One of the efficient ways in establishing new physics beyond the 
SM is the measurement of the lepton polarization 

In this paper we investigate the possibility of searching for new physics in the heavy 
baryon decays A5 A£+£~ using the most general model independent form of effective 
Hamiltonian. 

The main problem for the description of exclusive decays is to evaluate the form factors, 
i.e., matrix elements of the effective Hamiltonian between initial and final hadron states. 
It is well known that for describing baryonic A;, — > M^l" decay quite some number of 
form factors are needed (see for example 0). However, when heavy quark effective theory 
(HQET) is applied only two independent form factors appear [ p!0| . 

It should be mentioned here that the exclusive decay Af, — ^ A£+£^ decay is studied in the 
SM, the two Higgs doublet model and using the general form of the effective Hamiltonian, 
in I 



Tl[| and |T^, respectively. 
The sensitivity of the lepton polarizations to the new Wilson coefficients in the B — »• 
K*i~^i~ decay is investigated in using the general form of the Hamiltonian. It is 
shown in this work that the lepton polarizations are very sensitive to the scalar and tensor 
interactions. In this connection it is natural to ask to which new Wilson coefficients the 
lepton polarizations are strongly sensitive, in the "heavy baryon light baryon 
decays. In the present work we try to answer this question. 

The paper is organized as follows. In section 2, using the most general form of the 
four-Fermi interaction, the general expressions for the longitudinal, transversal and normal 
polarizations of leptons are derived. In section 3 we investigate the sensitivity of these 
polarizations, as well as combined polarizations of lepton and antilepton to the new Wilson 
coefficients. 



2 Lepton polarizations 



In order to calculate lepton polarization in A;, Ai^£^ decay, we start with the effective 
Hamiltonian for the b — > transition. This effective Hamiltonian can be written in 

terms of twelve model independent four-Fermi interactions P], 



M = -^VM CsLSta^u^Lbh/ + CBRMa,,^bh^£ + Ci'lsLrbjL^/L 



4\/27r i -^«--Mi^^2 

+ Ci"},SLYbLiRl>.iR + CRLSRYbRiLl>.iL + C RRSR^^bRiR^ /r 

+ CLRLRSlbRldR + CRLLRSRbddR + C lRRLS ibRi R^ L + C rlrlS RbJ r(- L 

+ Crm'^^bla^J + iCTEe^''''^m^,sao.A , (1) 
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where L = (1 — 75)72 and R = (1 +75)72 are the chiral operators. The coefficients of the ffist 
two terms, Csl and Cbr are the nonlocal Fermi interactions, which correspond to —2msC^^^ 
and —2mbCj^^ in the SM, respectively. The next four terms with coefficients C^^l, C^lr, Crl 
and Crr in Eq. (|1|) describe vector type interactions. Two of these coefficients C^£l and 
C£°^ contain SM results in the form C^^^ — Cio and C^^^ — Cio, respectively. For this reason 
we can write 



^tot 
LL 



Cll , 
Cll , 



(2) 



where Cll and Clr describe the contributions of new physics. The next four terms in 
Eq. (Ill) with coefficients Clrlr, Crllr, Clrrl and Crlrl represent the scalar type 
interactions. The remaining last two terms leaded by the coefficients Ct and Cte are the 
tensor type interactions. 

The amplitude of the exclusive Ai~^i~ decay can be obtained by sandwiching 

Tie// for the b si~^i~ transition between initial and final baryon states, i.e., (A |7ie//| ^b)- 
It follows from Eq. (|^) that in order to calculate the A;, — A£~^i~ decay amplitude the 
following matrix elements are needed 

(A|s7^(l + 75)6|Ab) , 
(A|sa^^(l + 75)6|Afe) , 
(A|s(l + 75)&|A,) . 



Explicit forms of these matrix elements in terms of the form factors are presented in ||12 
(see also j^). The matrix element of the A;, M^l~ can be written as 

Ga 



M 



VtbV:A l^nuK Ai7,,(l + 75) + 5i7^(l - 75) 



UK 



+ ia^,q''[A2{l + 75) + ^2(1 - 75)] + qAMl + 75) + ^3(1 - 75) 
+ h^lr>^u^[Dll^.{l + 75) + ^i7m(1 - 75) + i(y^,q'[D2{l + 75) + ^2(1 - 75)] 

+ ^^,[£'3(1 + 75) + ^3(1 - 75)]] + Muk{Ni + Ha5)uA, + hdUK{N2 + i^275)MA, 



+ ACTEe^^'^^ia, 



UA, 



(3) 



where P 

{i = 1,2,3 and j 



Pa,, + Pa- Explicit expressions of the functions Ai, Bi, Di, 



Ej, Hi and A^, 



1, 2) are given in [0. 

From the expressions of the above-mentioned matrix elements we observe that A;, — »• 
Ai~^i~ decay is described in terms of many form factors. As has already been noted, when 
HQET is applied the number of independent form factors reduces to two {Fi and F2) 
irrelevant with the Dirac structure of the corresponding operators and it is obtained in ||I0| 
that 



(A(pa) \sTb\A{pA,)) = UA F,{q^)+ ^F2{q^) Tua 



(4) 
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where F is an arbitrary Dirac structure, = /"^At four-velocity of A;,, and 

q = paj^ — p\ is the momentum transfer. Comparing the general form of the form factors 
with d^), one can easily obtain the following relations among them (see also 0) 

91 = fi = fl = gl = Fi + V^F2 , 

r r V rV 

92 = J2 = 93 = J3 = gx = It = ) 

.S _ rS 



where r = m\/mj^^ 



9T = fT=0, 
T eT ^2 2 

9i = fl = — q , 

9I = {mA, + rUA) , 

^A, 

= -— ^("^A, -"^a) , (5) 

"iAi, 

2 
A( 

Having obtained the matrix element for the A;, — > Kt^l decay, our next aim is the 
calculation of lepton polarizations with the help of this matrix element. To achieve this 
goal we write the £~ spin four-vector in terms of a unit vector along the £^ spin in its 
rest frame as 

\ nil J^i + me I 

and choose the unit vectors along the longitudinal, normal and transversal components of 
the i~ polarization to be 



PA X P^ 



N — I ^ . , I ' '^T — 



\P I Ipa X p 



X , (7) 



respectively, where and p\ are the three momenta of and A, in the center of mass 
frame of the system. Obviously, p~^ = —p~ in this reference frame. 

The differential decay rate of the Af, Ai^i~ decay for any spin direction ^ ^ along 
can be written as 



dr(^T) _ 1 /dT^ 
ds 2\ds 



(8) 



where {dV/ds)^ corresponds to the unpolarized differential decay rate, s = q^lm\^ and 
PjI^, and PjT represent the longitudinal, normal and transversal polarizations of 
respectively. The unpolarized decay width in Eq. (||) can be written as 



'dV' 



■^-^ WtiM*? \^/\l,r, s)v\%{s) + -T^is] 



(9) 



where A(l, r, s) = 1 + + — 2r — 2s — 2rs is the triangle function and v = Jl — Amj/q 



is the lepton velocity. The explicit expressions for % and T2 can be found in |12 
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The polarizations Pl, Pn and Pt are defined as: 



52 

where i = L,N, T. Pl and Pt are P-odd, T-even, while P/v is P-even, T-odd and CP-odd. 
The explicit forms of the lepton polarizations Pl, Pt and P/v can be found in Appendix-A. 

It follows from Eq. (|A.1|) that the difference between P^(P^) and P/(P;y) can be 
attributed to the existence of the scalar and tensor interactions. Again in the same way, 
in massless lepton case, the difference between P^ and PjT results from scalar and vector 
interactions. For this reason these above-mentioned polarizations are sensitive to the chiral 
structure of the electroweak interactions and can serve as a useful tool in search of new 
physics beyond the SM. 

Combined analysis of the lepton and antilepton polarizations can give additional infor- 
mation about the existence of new physics, since in the SM Pj^ + P/ = 0, P^ + P^ = 
and P'^ — P^ ~ (in — >■ limit). Therefore if nonzero values for the above men- 
tioned combined asymmetries are measured in the experiments, it can be considered as an 
unambiguous indication of the existence of new physics. 



pPif) = ■* — 



3 Numerical analysis 



In this section we will study the dependence of the lepton polarizations, as well as combined 
lepton polarization to the new Wilson coefficients. The main input parameters in the 
calculations are the form factors. Since the literature lacks exact calculations for the form 
factors of the A;, ^ A transition, we will use the results from QCD sum rules approach in 
combination with HQET [l^, which reduces the number of quite many form factors 
into two. The s dependence of these form factors can be represented in the following way 



m 



where parameters Pi(0), a and h are listed in table 1. 





P(0) 


ap 


hp 


Pl 


0.462 


-0.0182 


-0.000176 


F2 


-0.077 


-0.0685 


0.00146 



Table 1: Transition form factors for A;, t^t^l decay in the QCD sum rules method. 



We use the next-to-leading order logarithmic approximation for the resulting values of 
Wilson coefficients C^^^ ■, C7 and Cio in the SM |l^, |l6l at the renormalization point 
mfe. It should be noted that, in addition to short distance short distance contribution, 



C^^^ receives also long distance contributions from the real cc resonant states of the J/V' 
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family. In the present work we do not take into account the long distance effects. In order 
to perform quantitative analysis of the lepton polarizations the values of the new Wilson 
coefficients, which describe the new physics beyond the SM, are needed. In the foregoing 
numerical analysis we vary all new Wilson coefficients in the range — |Cio| < Cx < |Cio|- 
The experimental bounds on the branching ratio of the B —>■ K*fi'^fi~ and Bs fJ'^fJ'^ ||T7 | 
suggest that this is the right order of magnitude range for the vector and scalar interaction 
coefficients. Furthermore we assume that all new Wilson coefficients are real. 

Before performing numerical analysis, few words about lepton polarizations are in order. 
From explicit expressions of the lepton polarizations one can easily see that they depend 
on both s and the new Wilson coefficients. For this reason it may experimentally be 
problematic to study their dependence on these variables simultaneously. Therefore we will 
eliminate the dependence of the lepton polarization on one of the variables. We choose 
to eliminate the variable s by performing integration over s in the allowed kinematical 
region, so that lepton polarizations are averaged over. The averaged lepton polarizations 
are defined as 

Hm^,lm\ as 
Jimj /m\ as 



The dependence of the averaged lepton polarizations {P^^ j , [Prp j and \ Pn) '^'^ 
Wilson coefficients are shown in Figs (l)-(3). From these figures we obtain the following 
results. 



P£j is strongly dependent to the tensor interaction for both /i and r channels. In 
the T channel it is also sensitive to the scalar interaction with coefficient Cl^rl ■ More 
over it is observed that (-P/f) is negative for all values of the new Wilson coefficients 
in the /i channel, while it is positive for Ct ~ —1.7 and Ct ~ 0.5 for the r case. 



y is strongly dependent to the scalar interaction Clrrl, as well as to the ten- 
sor interaction for the fi channel. The r channel is strongly dependent on the ten- 
sor interaction. From Fig. (2a) we see that (^Pt'} is negative (positive) for the 
/i channel when Clrrl ~ —1.5 {Clrrl ~ ~l-5), Ct ~ 0.75 {Ct < 0.75) and 
Cte ~ —0.5 {Clrrl ~ —0.5). For r channel the situation is different and (-Pt) 
is positive when Ct ^ —2.6 and Ct ~ 0.6 and is negative for all other values of the 
new Wilson coefficients. 

It follows from Eq. ( |A.3| ) that the normal polarization is proportional to the imaginary 
parts of the combination of the products of the new Wilson coefficients. However, 
since in this work we assume that all new Wilson coefficients are real, the nonzero 
value of (-P/v) i^ to the imaginary part of the Cg^^ only. Moreover, since (-P/v) is 
proportional to the lepton mass, it is maximum value is around 1% for the /i channel 
and therefore we do not present its dependence on the new Wilson coefficients. For 
the T case (Pjv) shows stronger dependence on Cll, Clrrl, as well as on Ct- It 
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is interesting to note that (Pn) is positive when Ct ~ —1.25, ct ~ 0.7, while it is 



negative for all other cases. 

Our numerical analysis for the combined lepton, antilepton polarizations leads to the 
following results. 



• i^P]^ + P/y is strongly dependent only to the scalar type interactions and quite weakly 
on the remaining new Wilson coefficients. (^P[ + is positive (negative) when 
Crlrl, Clrrl are negative (positive) and Crllr, Clrlr are positive (negative). The 
magnitude of (P£ + P/^ for the ji channel varies between —0.15 and 0.15 depending 
on the variation of the scalar interaction. 



For T case, {Pj^ + P/^ exhibits strong dependence on the tensor interaction Ct 

and scalar interactions Clrlr and Clrrl- (^Pl + ^l'} is positive (negative) when 
Ct ^ {Ct ~ 0) and the sign of the scalar interactions are negative (positive) . The 
value of (^Pl + Pl^ for this case varies between —0.35 and 0.4 depending on the 
variation of the corresponding tensor and scalar interactions. It should be noted that 



• The situation for the combined (^Pj, — P^j polarization is as follows. For the 
channel, ^Pf — PjT^ is strongly dependent on the tensor interactions Ct, Cte and 
the scalar Clrlr, Clrrl coefficients when Cte ~ —0.5, Ct ^ 0.9, Clrlr ~ 2 and 
Clrrl ~ —2, (^Pt — Pt^ is negative and for all other cases it is positive. The 

magnitude of ^Pf — PjT^ varies between the values (—0.2 0.45) depending on the 
variation of the scalar and tensor interaction coefficients. 



When we investigate the r case, ^P^f — PjT^ is observed to be strongly dependent on 

tensor interactions. ^PjT — P^^ is negative only for Cte ~ 1.2, otherwise it is positive. 

The magnitude of (^Pt — Pt^ for the r channel lies in the region (—0.01 -j- 0.98) 
depending on the variation of the tensor interaction coefficient. 



• The final analysis we present is the combined (P^ + P^) polarization, which essen- 



tially shows dependence only on Ct and Cte- Its vahie ranges between —0.015 and 
0.035 depending on the variation of the tensor interactions. 

From these analyzes we can conclude that the change in sign and magnitude of both 
{Pr^ and (Pf + {—)P^\ (- sign is for the transversal polarization case) is an indication 
of the existence of new physics beyond the SM. 

At the and of our analysis, we would like to discuss about the following problem. The 
branching ratio of the A;, — > K^~^^ decay depends also on the new Wilson coefficients. 
Moreover its experimental measurement is easier compared to the case with the lepton po- 
larizations. One could ask then what advantage the measurement with lepton polarizations 
has, since similar information can be attained from the branching ratio measurement. Ob- 
viously, measurement of lepton polarizations are quite useful for establishing new physics 
if we can find the parameter space of the new Wilson coefficients in which the decay rate 
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agrees with the SM while the lepton polarizations deviate considerably from the SM case. 
The intriguing question is whether there exist such a region for the new Wilson coefficients 
Cx- In order to answer this question we present in Figs. (4)-(8) the correlation between 
the branching ratio and the averaged and averaged-combined lepton polarizations for the 
Afe — > M~t^ decay. In Fig. (4) we present the correlation in the {B,(Pi^y^ plane by 
varying the coefficients of the scalar, vector and tensor type interactions. Depicted in Fig. 
(5) is the correlation in the {B, (^P£ + Pl")^ plane by varying the coefficients of the new 
scalar, vector and tensor type interactions. In these figures the value of the branching ratio 
is restricted to have the values in the region 2 x 10~^ < B{Ab — > Ar+r") < 5 x 10"^ which 
is quite close to the SM prediction. 

We observe from these figures that, indeed there exist regions for the new Wilson coeffi- 
cients for which (^-P/T) ^^'^ {Pl + Pl") show considerable departure from the SM prediction, 
while branching ratio coincide with the SM result. 

Our numerical results show that the case for the transversal, normal and the combined 
polarizations (P^ — PjT^ and (P^ + -Pjv)> can find similar regions of the new Wilson 
coefficients with branching ratios coinciding with the SM results while lepton polarizations 
differing considerably (sec Figs. (7), (8)). 

In conclusion, we present the most general analysis of the lepton polarizations in the 
exclusive — > Ki~t^ decay, using the general, model independent form of the effective 
Hamiltonian. The sensitivity of the longitudinal, transversal and normal polarizations of 
l~ , as well as Icpton-antilepton combined asymmetries on the new Wilson coefficients, are 
studied. We find out that there exist regions in the parameter space of the new Wilson 
coefficients, in which branching ratios coincide with the SM results while lepton polariza- 
tions differ considerably. A thorough study of the lepton polarizations in this region of the 
parameter space of the new Wilson coefficients can establish new physics beyond the SM. 
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Appendix A : Lepton polarizations 



In this appendix we present the exphcit form of the expressions for the longitudinal 
Pl, transversal Pt and normal Pjv lepton polarizations. The -(+) sign in these formulas 
corresponds to the particle (antiparticle), respectively. 



2Sfi 

= —Xmemlvil + ^) Re[{A, + B^yCrEf^ ± {D^ + E^yCrfl^] 

+ 'i2m,mlv{l + v^)[s - (1 - ^f] Re[(Di - E^yH^] 

- 32m,mi^^;(l - - (1 + ^f] Re[(Di + ^i)*Fi] 

+ ^-^\ml^sv(9>Re[C*TCTE] Mfrfx] - m,Re[{A2 + B^yCrEf^ ± {D^ + £;2)*CT/:f]) 

- ^\ml^sv{l + V^) Re[C;CTE] Rel/IVr] 

± Um\^svy/r{2 Re[A\Ei + - mA,(l - r + s) Re[A*D2 + ^2^1]) 

T 64mi^ v^(l - r + 5)51; Re[BlE2 + 

- 512mi^s^;(l + y/?)[s - (1 - (s Re[C;CTE] Re[/^/^] 

- m,Re[(A2 + B^yCTEfr ± (^2 + ^2)*Ct/^] 
9048 2 

+ ^>^<M' - (1 + V^)'] |/t| MCtCte] 

± 128mi^s^'f;Vr Re[A;£;2 + S^Da] 

- lQm\sv[s - (1 + v^)'] Re[F*F2 + 2rm{D^ + £;3)*Fi] 

- l%mi^sv[s - (1 - v^'] Re[//*//2 + 2m^(L>3 - £^3)*/^i] (A.l) 
± Um\^sv{l -r-s) Re[A\E2 + + BID2 + S^A] 

64 

T + + r(s - 2) + s{l - 2s)] Re[A*Di + 

+ - rf + (1 - 6v^ + r)s - 25^] (m, Re[(Ai + B.yCrEf^ ± (A + £;i)*Ct/:^] 

-4mi^s|/^|'Re[C;CTi^]) 

- ^mlv[2{l - rf - (1 + r). - s'] I/t^ Re[C*CT^] 

+ —mm\v[{l + 2yf + r - s)(2 - 4v^ + 2r + s) Re[(52 - A2)*Cr/T] 

+ 2(1 - 2^^ + r - s)(2 + 4V^ + 2r + s) Re[(52 + A^yCrEfr] } 

± ^m^mi^^;{(l - 2^^ + r - s)(2 + 4^^ + 2r + s) Re[(L>2 + E^yCrh] 

- 2(1 + 2V^ + r - s)(2 - 4V^ + 2r + s) Re[(D2 - E2yCTEfT, 
64 

T -T^l,sv[^ + r(2r - 4 - s) - s(l + s)] Re[^;L>2 + BIE2\ 
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T 512meml^v{{l + - 2^^ + r - s) Re[(L>i + EiyCrM 

+ 2(1 - v^)(l + 2v/^ + r - s) Re[(L'i - E^yCTEfr]} 

+ 256memlv{{l - ^/F){l + 2^^ + r - s) Re[{B, - AiYCtM 

- 2{1 + -2^ + r-s)Re[{B, + A,)*CTEfT]} , 

T 647lmeml^^/IXRe[{CTF; - 2CTEH;)fT] 

± 1287Tmjml^^/IXRe[2{Ds - E^yCTEh - (^3 + E^yCrh] 

^ 167rm^mi^VsARe[A*£;3 - A^Ei + B^D^ - B^Di] 

+ 47rml^v^(l - v^) ( ± Re[(^i - B^yH^] + 512m^ RefCTC^^/*/^]) 

T 47rmi^\/iA(l + x/F)(Re[(Ai + 5i)*F2] - lQmtRe[CTF; f^] 

-32m2Re[(D3 + ^3)*C^T/^]) 

+ 167rm^mi^V^(l-r)(|^2|'-|52|') 

+ 167rm^m^^ VrsA Re[2A*A2 - 25*^2 ^ A\D^ ^ A*Di ^ B^Es ^ B*Ei] 

- 167rm^mi^^(l - r) ( ± Re^ A + ^1*^1] + 128 {frf Re[C^CTE]) (A.2) 
± 47rmi^sv^(Re[(>l2 + S2)*i^2 + (^2 - S2)*/^2] + 4m^Re[A;L>3 + ^2*^3]) 



± 6A7^meml^^/JX[{l + - s] (Re[F*CTfS] + 2me Re[(L>3 + EsyCrfSf) 
T 327rml^v^(l - 2v^){{l - v^) Rc[(Z}i + E^yCrM 
+ 2(1 + V^) Re[(Di - ^i)*CTij/T]} 

- 327rmi^V^(2 - v^){{l + V^) Re[(Ai - B^yCrfr] 
+ 2(1 - v^) Re[(Ai + Si)*Ct^;/t]} 

+ 327rmi^sA^A(2 - t;')(Re[(Ai - 5i)*Ct/^] + mA,(l - V^) Re[(A2 - B^yCrf^]) 

- 327rmi^v^(l - r)(2 - t;2)(Re[(A2 - 52)*Ct/t] - 2Re[(A2 + B^yCTEfr]) 
+ 47:m\^\^v^{{l - x/f) Re[(L'i - EiyHi] - (1 + V^) Re[(L'i + EiyPi]} 

^ 327rmi^V^(l - r)^;'(Re[(L'2 + £^2)*Ct/t] - 2 Re[(L'2 - ^2)*Ct£/t]) 
+ ATrml^s\GXv''(Re[{D2 + E2yF^] + Re[(L>2 - £^2)*/^!]) 
647rmi sv^(l - ./^yRe[{D2 - E2yCTEf¥] 



± 128nmjmiJ-{l - V^)[(l + V^)^ - s] Re[{D^ + E.yCrfS] 
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± 647rm' 




= ±167rmiml^vy/sX(lm[AlDi - +41m[F*CTfT] - 8 Im[i7* Cte/t]) 

+ 16^^mim\v^M( ± lm[BlD2 - AIE2] + lm[{±A2 + D2 + D^)* E^] 

- Im[(±52 -~E2- E^yDi]) 

+ 32nml^vVJx(lm[Bl(CT - 2CTE)fT] - V^lm[Bl(CT + 2CTE)fT]) 
+ A7rm\^v^/7\{{1 - ^^) Im[±(Ai - Bi)*Hi + {Di - Ei)*H2] 

- + Im[±(Ai + BiYFi + {Di + EiyF2] 

- 128m,(l - v^) (4 ICteI' - ICrf) Mf^f¥]} 
T 6Anmem\^vVI\{l + Im[F;CT/r] 

+ 32TTmX^vV7x(lm[{A^ T A ± V^£^i)*(Ct + 2CTE)fT] (A.3) 

- Im[(V^Ai ± V^D, ^ E^)*{Ct - 2CTE)fT]) 

- 32nml^vVIX{l - r)[lm[{A2 ± L>2)*(Ct - 2CTE)/r] + M{B2 T E2Y{Ct + 2CTB)/r]) 
T 167rm^m;t,^v^(^A6(l - r) \m\AlD2 - fi;^2] + V^Im[A*D2 + ^2^1]) 

+ lQ'Kmm\vV^lm[Dl{D2 - D^) - E2*(±^i + ^1) - ^i(±52 + ^3)] 
+ A'Rmlvs^/7\\m[±{A2 + 52)*Fi + {D2 + ^2)*i^2] 

- 327rmi^^;sv^Im[2(Ai - B^yCrEfT T (A - ^i)*C^t/t] 

+ 47rmi^T;sV^(lm[±(A2 - S2)*//i + (L'2 - £^2)*i^2] + Armlm.[DlD^ + £;2*^3]) 

- ?,2^:ml^vs^^I\{l - V^) (lm[2(A2 - B2yCTEf¥ T (^2 - ^2)*Ct/^] 
T 6Anmemlvy/sX[{l + - s\ Im[F*Cy/|] , 



10 



References 

[1] J. L. Hewett, Phys. Rev. D53 (1996) 4964. 

[2] F. Kriiger and L. M. Sehgal Phys. Lett. B380 (1996) 199. 

[3] Y. G. Kim, P. Ko, J. S. Lee, Nucl. Phys. B544 (1999) 64. 

[4] T. M. Aliev, M. Savci, Phys. Lett. B452 (1999) 318. 

[5] T. M. Aliev, M. Savci, Phys. Lett. B452 (1999) 318; 

T. M. Aliev, H. Koru, A. Ozpineci, M. Savci, Phys. Lett. B410 (1997) 216. 

[6] D. Guetta, E. Nardi, Phys. Rev. D58 (1998) 012001. 

[7] Chuan-Hung Chen and C. Q. Geng, Phys. Lett. B516 (2001) 327. 

[8] S. Fukae, C. S. Kim, T. Yosliikawa, Phys. Rev. D61 (2000) 074015. 

[9] Chuan-Hung Chen and C. Q. Geng, Phys. Rev. D64 (2001) 074001. 

[10] T. Manuel, W. Roberts and Z. Ryzak, Nucl. Phys. B355 (1991) 38. 

[11] T. M. Aliev, M. Savci, J. Phys. G26 (2000) 997. 

[12] T. M. Aliev, A. Ozpineci, M. Savci, prep. |hep-ph/0202T20| (2002). 

[13] T. M. Aliev, M. K. Qakmak, M. Savci, Nucl. Phys. B607 (2001) 305. 

[14] C.-S. Huang, H.-G. Yan, Phys. Rev. D59 (1999) 114022. 

[15] C. Bobeth, M. Misiak, and J. Urban, Nucl. Phys. B574 (2000) 291. 

[16] H. H. Asatrian, H. M. Asatrian, C. Greub, and M. Walker, Phys. Lett. B507 (2001) 
162. 

[17] CDF Collaboration, T. Affolder at. al, Phys. Rev. Lett. 83 (1999) 3378; 
CLEO Collaboration, Yongsheng Gao, prep. |hep-ex/0108005| (2001). 



11 



Figure captions 



Fig. (1) The dependence of the averaged longitudinal lepton polarization [P^^ j on the 
new Wilson coefficients for the — > Kt^l', {i — ji, r) decay. 

Fig. (2) The same as in Fig. (1), but for the averaged transversal lepton polarization 



Fig. (3) The dependence of the averaged normal lepton polarization the new 

Wilson coefficients for the — > Ar+r" decay. 

Fig. (4) Parametric plot of the correlation between the branching ratio B (in units of 
10~^) and the averaged longitudinal polarization ^-Pl ) ^ ^ function of the new Wilson 
coefficients for the A;, Ar+r" decay. 

Fig. (5) The same as in Fig. (4), but for the combined averaged longitudinal lepton 
polarization (PE + Pl)- 



Fig. (6) The same as in Fig. (4), but for the averaged transversal lepton polarization 



Fig. (7) The same as in Fig. (4), but for the combined averaged transversal lepton 
polarization (P^ — P^tV 



Fig. (8) The same as in Fig. (4), but for the combined averaged normal lepton po- 
larization (PZ + Pt). 
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Fig. 1-b 
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Fig. 2-a 




Fig. 2-b 
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Fig. 3-a 




Fig. 3-b 



15 



3.0 3.5 4.0 4.5 5.0 

10^x^(A6^ Ar-r+) 
Fig. 4 




10'^xB{Ab Ar-r+) 



Fig. 5 



16 



31 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 

Ct — ■ — ^ 




J I I I I I I I I I I I I I I I I I I I I I I I I L 

3.0 3.5 4.0 4.5 5.0 



10^x^(A6^ Ar-r+) 
Fig. 6 




3.0 3.5 4.0 4.5 5.0 



10^XjB(A6 At-t+) 
Fig. 7 

17 




WxBiAb^ At-t+) 



Fig. 8 



18 



